We examine the relation between the value premium and information risk as measured by the probability of information-based trading (PIN). The portfolio analysis shows that the value premium is concentrated among stocks with high PINs, and the PIN premium is limited to value stocks. Both cross-sectional and time-series asset pricing tests confirm the portfolio findings. Our further test using Campbell and Voulteenaho's (2004) two-beta model demonstrates that, for value stocks, PIN is uncorrelated with either the discount-rate beta or the cash-flow beta. Our evidence suggests that the value premium contains an important informationrisk component that misses from the two-beta model.
Introduction
The finance literature documents substantial evidence of a value premium, whereby value stocks (stocks with high financial ratios such as book-to-market, cash-flow-to-price, earnings-toprice, and dividend-to-price) earn higher average returns than growth stocks (see, for example, Davis, Fama and French (2000) for pre-1963 evidence, and Fama and French (1992 , 1993 for post-1963 evidence). Because the capital asset pricing model (CAPM) has difficulty in explaining the value premium (Fama and French (1992) ), researchers have offered two alternative classes of explanations. Irrational asset-pricing stories link the value premium to mispricing due to suboptimal behavior of market participants (e.g., DeBondt and Thaler (1985) ;
Lakonishok, Shleifer and Vishny (1994); La Porta et al. (1997) ). Risk-based arguments explore the correlation between returns on value and growth stocks and sources of systematic risk other than market risk (see, e.g., Fama and French (1992 , 1993 , 1997 ).
In this paper we pursue another risk-based explanation of the value premium by formally analyzing the relation between the value premium and information risk as measured by the probability of information-based trading (PIN). We find that PIN has moderate explanatory power for the value premium and this power is significant for value stocks but weak for growth stocks. Our further test using Campbell and Voulteenaho's (2004) two-beta model shows that for value stocks PIN is uncorrelated with either the discount-rate beta or the cash-flow beta, suggesting that the value premium contains an important information-risk component that is missing from the two-beta model.
By explicitly examining the role of information risk in affecting the value premium, our study has two important implications. First, we find evidence suggesting the presence of an information risk component in the value premium, a component that is missing from the existing risk-based stories. Our study therefore complements extant risk-based explanations of the value premium. Second, we find that PIN affects the cross-sectional returns of value stocks and growth stocks asymmetrically. In particular, the PIN premium is concentrated in value stocks. These findings not only enhance our understanding of PIN as a proxy for information risk, but also pose new research questions, e.g.: what economic forces drive the different behavior of PIN across growth stocks and value stocks?
Specifically, we structure our study to investigate the following three questions: 1) Does information risk contribute to the value premium? 2) Do value stocks and growth stocks have different exposures to information risk? 3) If information risk is found to affect the value premium, is this effect related to some newly identified risks such as the two betas in Campbell and Vuolteenaho (2004) ? In an economy with asymmetric information, there are two sources of risk, namely fundamental risk and information risk. Fundamental risk is related to the underlying uncertainty about asset payoffs. Information risk results from an information disadvantage that causes uninformed investors to hold too much of "bad" assets and too little of "good" assets (see, e.g., Easley and O'Hara (2004) ; Garleanu and Pedersen (2004) ). Recent advances in risk-based explanations of the value premium emphasize the importance of fundamental risk to the value premium (e.g., Campbell and Vuolteenaho Wachter (2007)). To date, however, no study explicitly examines the role of information risk in affecting the value premium. Our study fills this gap in the literature.
Following Easley, Hvidkjaer and O'Hara (2002, 2005) , we use PIN as our primary proxy for information risk. We start by analyzing the characteristics and holding-period returns of various portfolios formed from sorts on book-to-market (BM) and PIN. We find that a monotonic cross-sectional increase in BM is accompanied by an almost monotonic crosssectional increase in PIN. Controlling for firm size, we find that the value premium is concentrated among stocks with high PINs, and the PIN premium is limited to value stocks.
In particular, we find that high-PIN stocks command a significant value premium of 1.18%
per month, whereas the value premium for low-PIN stocks is only one-tenth this magnitude and is statistically insignificant; value stocks exhibit a significant PIN premium of 0.59% per month, whereas growth stocks record an insignificant PIN discount..
Next, we apply both cross-sectional and time-series asset-pricing tests to the PIN effect.
The regression-based results confirm the sorting-based results above and show that PIN significantly affects the cross-sectional returns of value stocks but does not appear to have a role for growth stocks. These findings are robust to the inclusion of other popular information asymmetry proxies, such as analyst coverage, forecast dispersion, forecast error, and institutional ownership, in the regressions.
Finally, linking PIN to Campbell and Vuolteenaho's (2004) two betas, we find that the two-beta model cannot account for the return variation attributed to PIN. For growth stocks, the correlations between PIN and the discount-rate beta and the cash-flow beta are both significant and they are 0.781 and -0.846, respectively; in contrast, for value stocks, the correlations are statistically insignificant. Further, by applying the two-beta model to assetpricing tests with PIN portfolios as the test assets, we find that the two-beta model behave markedly differently: the adjusted-R 2 s of the regressions are respectively 0.149 for growth stocks and -0.060 for value stocks.
In addition to the literatures on information risk and risk-based explanations of the value premium, our paper is also related to the literature that studies the relation between various information measures and stock returns (e.g., Hong, Lim and Stein (2000); Diether, Malloy and Scherbina (2002); Phalippou (2005); and Zhang (2006) ). This literature finds that variables related to stock information, such as analyst coverage, analyst forecast dispersion, and institutional ownership, affect cross-sectional stock returns. Although our paper examines similar issues, there is one significant difference: most of this literature presents a behavioral story or interprets their findings as evidence of irrational asset pricing, whereas we proceed with a risk-based story. Employing Easley, Hvidkjaer and O'Hara's (2002, 2005) interpretation of PIN as an information risk proxy, we find evidence lending partial support to the hypothesis that the value premium compensates investors for bearing information risk.
A caveat is in order, however, as we also find that growth stocks exhibit a PIN discount.
While to some extent this finding weakens the information-risk-based story for the value premium, it does not necessarily favor the behavior story. It is possible, for instance, that, in addition to information risk, PIN contains other risk elements, such as liquidity risk, that contribute to the PIN discount in growth stocks. It is also possible that PIN reflects the trading behavior of a subset of investors. Consequently, our finding of a PIN discount for growth stocks is consistent with either rational risk compensation or irrational mispricing on the part of some investors. Unfortunately, we cannot distinguish why PIN behaves differently across value stocks and growth stocks in the paper. The main obstacle is that we do not have detailed stock transaction data that allow us to determine the identity of those traders whose orders move the stock price. We hope to tackle this topic in future research.
The rest of the paper proceeds as follows. Section 2 describes the motivation of the study. Section 3 summarizes the data. Section 4 presents the empirical results of the sorting and asset-pricing tests, and also provides robustness checks. Section 5 discusses the implications of our main findings in the framework of the two-beta model. Section 6 concludes.
Motivation
Proponents of the irrationality explanation of the value premium believe that investors are over-confident about the prospects of growth stocks and over-pessimistic about the prospects of value stocks. At a certain point in the future, a change in investor sentiment will correct the mispricing and in turn generate a value premium. In contrast to this explanation, risk-based stories suggest that value stocks' relatively higher return is compensation for certain risks borne by investors but not captured by the CAPM. For example, Ball (1978) argues that the value premium is not "abnormal" in the sense of market inefficiency because a large number of potential arbitrageurs could easily trade the anomaly away. Similarly, Fama and French (1992 , 1993 , 1997 interpret the return on high book-to-market portfolios as compensation for state-dependent risk related to relative financial distress. They construct a factor to proxy for the value premium and present strong evidence that the value factor has significant power in explaining average cross-sectional returns.
Recently, a series of papers have added to the risk-based view of the value premium and Lettau and Wachter (2007) . For instance, Campbell and Vuolteenaho (2004) decompose a firm's market beta into a discount-rate beta and a cash-flow beta and find that the two-beta model successfully explains the size and value "anomalies."
Liquidity risk and information risk might also contribute to the cross-sectional variation in stock returns. In an economy with asymmetric information, risk comes not only from the uncertainty in underlying assets' payoffs but also from any information disadvantage.
Consistent with this view, Easley and O'Hara (2004) develop a rational-expectations equilibrium model in which investors demand higher returns to hold stocks with greater private information and less public information. Similarly, Garleanu and Pedersen (2004) show that asymmetric information can increase trading costs and elevate required returns.
Based on a structural market microstructure model, Easley, Hvidkjaer and O'Hara (2002) derive the PIN measure as a proxy for information asymmetry and empirically investigate the impact of information risk on asset pricing. They report robust evidence that, on average, stocks with high PINs earn high returns, and on top of the Fama-French three factors, the PIN measure is significantly priced in the cross-section over the 1983-1998 sample period. They conclude that PIN is a measure of information risk that requires compensation.
If information asymmetry helps explain cross-sectional asset returns, it is natural to expand the scope of risk-based explanations of the value premium to information risk. We therefore conjecture that as a proxy for information risk, PIN has some say about the value premium. This motivates us to design various analyses to explicitly investigate the relation between PIN and the value premium.
Data and Summary Statistics
We obtain data on the probability of information-based trading (PIN) from Soren
Hvidkjaer's website. The sample covers the yearly PIN estimates for all NYSE/AMEX common stocks between 1983 and 2001 for which estimates could be obtained. the end of December of each year to compute its book-to-market (BM), and we measure a firm's size using its market equity at the end of the year.
We follow Fama and French (1992) 
Empirical Results
In this section we present our empirical analysis of the relation between PIN and the value premium. We first sort stocks in various ways to examine whether PIN and the value premium are correlated. We then conduct asset-pricing tests to verify the sorting results. In addition, we check the robustness of the empirical results by including other related variables in a multivariate regression using different model specifications. Table 2 reports the average holding-period firm size, book-to-market, PIN, beta, analyst coverage, forecast error, forecast dispersion, and stock return from January 1984 to The comovement in the cross-section between the post-ranking PIN and portfolio returns deserves careful attention. From Panel A, we find that PIN is persistent and that it demands a return premium. From Panels A and B combined, there is evidence that part, if not all, of the value premium might be attributed to the PIN premium. To dig deeper into the relation between PIN and the value premium, we sort stocks along multiple dimensions and examine the sorting-based results for more clues.
Portfolio Analysis

One-way Sorts
Two-way Sorts
Because PIN is highly negatively correlated with firm size, one may wonder whether the results in Table 2 merely reflect the effect of firm size. To address this issue, we conduct twodimensional conditional sorts. Then, at each year-end we form portfolios based on the conditional sorts and we hold the portfolios for the following 12 months. Because PIN and size are highly negatively correlated, it is reasonable to surmise that the value premium is stronger among small stocks and much weaker among large stocks, as reported in Loughran (1997). Table 3 , Panels B1 and B2 report the average post-ranking returns of the 5x5 portfolios formed by sorting on PIN (size) first, followed by conditional sorts on size (PIN). Panel B1 shows clearly that the PIN premium is concentrated and significant only in the smallest-size quintile, amounting to 0.915% per month or 10.98%
annually; the PIN premium is virtually nonexistent in the other four size quintiles.
Interestingly, when we read across Panel B1, there exists a positive size-return relation in the bottom three PIN portfolios and a negative size-return relation in the top two PIN portfolios.
This size-return relation also manifests in Panel B2. In particular, big firms earn lower returns than small firms in the highest PIN quintile, with a significant discount of 1.28% per month, but they earn higher returns than small firms in all the other four PIN quintiles. The differences are not significantly different from zero, however. Panel B2 also confirms the limited presence of the PIN premium in the cross-section. If we read across Panel B2, it is clear that the PIN premium is concentrated in small stocks, whereas medium and big firms tend to exhibit a PIN discount, consistent with the results from Panel B1.
Three-way Sorts
Finally, we sort stocks into 3x3x3 portfolios by sorting first on BM, then on size, and then on PIN. Table 4 presents the average post-ranking returns of the 27 portfolios. It is evident that there is a robust PIN premium among small stocks, with the PIN premium particularly strong in small value stocks: the monthly premium is 0.364% for small growth stocks, 0.455% for small blend stocks, and 0.659% for small value stocks. The PIN premium also exists among medium blend stocks and medium value stocks, but its magnitude is much smaller than that for small stocks. Big stocks tend to observe a PIN discount, though it is statistically insignificant. There is also evidence that the value premium is much stronger among high-PIN stocks and small stocks. For example, the monthly value premium is 0.102% for large and low-PIN stocks, but it is 1.154% for small and high-PIN stocks.
In summary, the one-dimensional, two-dimensional, and three-dimensional sorts yield the following results. 1) PIN is positively correlated with BM both in the time series and in the cross-section, and it appears to have predictive power for the value premium. 2) PIN affects the value premium differently across growth stocks and value stocks; in particular, the value premium, although pervasive in the cross-section, is particularly strong among high-PIN stocks. 3) Taking size and PIN together, the value premium is strong among high-PIN stocks and small stocks, but weak among low-PIN and large stocks. 4) The PIN premium is strong only among value stocks and small stocks; growth stocks and large stocks tend to yield a PIN discount.
Asset Pricing Tests
To better understand the relation between PIN and the value premium, and this relation's implication for asset pricing, we conduct both cross-sectional and time-series regression analyses in this section. 
where R it -R ft is the monthly return of stock i in excess of the risk-free rate in month t,  0t is the estimated intercept, and  jt , j=1,…,4, are the coefficients associated with the firm characteristics beta, PIN, lnME (log of market equity), and lnBM (log of book-to-market).
We use Fama and MacBeth's (1973) approach to calculate time-series averages of the monthly estimated coefficients, and we compute the t-statistics of the Fama and MacBeth regression estimates by adjusting for serial correlation in the time series. show that in an unconditional asset-pricing test framework, PIN carries a significant risk premium in the cross-section of all stocks, whereas we find that using conditional crosssectional asset-pricing tests, the information risk captured by PIN is mainly contributed by value stocks, and not by growth stocks.
To further verify the different behavior of PIN across value stocks and growth stocks, Compared to the results of the Fama-French three-factor model, the four-factor model produces higher R 2 s in fitting the PIN premium across all five BM portfolio quintiles, which is not surprising given the construction of the PIN-related factor, PINF. Interestingly, the addition of PINF into the factor model significantly increases the explanatory power of the model at any PIN ranking when it is used to explain the value premium. For the lowest PIN portfolio, the adjusted-R 2 on the value premium is 0.196 in the four-factor model compared to 0.169 in the three-factor model. For the three intermediate PIN portfolios, the adjusted-R 2 s on the value premium are 0.132, 0.265, and 0.287 in the four-factor model, and 0.085, 0.071, and 0.283 in the three-factor model. For the highest PIN portfolio, the adjusted-R 2 on the value premium more than doubles from 0.133 in the three-factor model to 0.274 in the fourfactor model. Although an increase in the number of regressors tends to improve model fitness mechanically, the dramatic increase in regression R 2 s that we observe cannot be driven only by a mechanical change. Thus, this result suggests that the PIN-related factor, or the information risk it proxies for, has a significant role in explaining the value premium.
Robustness Check
Diether, Malloy and Scherbina (2002) and Johnson (2004) , among others, show that differences in opinions help explain cross-sectional stock returns, and hence, potentially, the value premium. Phalippou (2006) finds that the value premium is negatively related to institutional ownership. As we show in Section 3, PIN is highly correlated with these variables. One may wonder whether our results on the relation between PIN and the value premium actually reflect the relations between the value premium and these variables. To address this issue, in this section we conduct robustness checks by incorporating into our cross-sectional asset-pricing tests the variables on institutional ownership (IH) and analyst forecasting activity such as the number of analysts covering a stock (lnnum), forecast dispersion (DISP), and forecast error (FERR). Because we show above that PIN is significantly priced with a positive premium for value stocks but not priced for growth stocks, in Table 7 we report the robustness results on value stocks only. 3 For ease of comparison, we include in Table 7 the cross-sectional estimation results for the value stocks from Table 5 and label this base specification as Model (0).
Models (1) to (10) the cross-section of value stocks; the only significant coefficient on these additional variables is on FERR, which hovers around -0.30 with a t-statistic ranging from -2.6 to -2.9 in different model specifications.
PIN and the Two-Beta Model
Campbell and Vuolteenaho (2004) develop an economically motivated two-beta model to explain the value premium. Decomposing a stock's market beta into discount-rate beta ("good" beta) and cash-flow beta ("bad" beta), they find that value stocks have considerably higher cash-flow betas than growth stocks, and that the two-beta model explains the value premium. Given our findings above that the value premium is concentrated among high-PIN stocks and the PIN premium is limited to value stocks, it is natural to ask whether the relation between PIN and the value premium is embedded in the two-beta story.
We follow Campbell and Vuolteenaho (2004) For growth stocks, PIN and the discount-rate beta are highly positively correlated, with a correlation coefficient of 0.781 and p-value of 0.008, and PIN and the cash-flow beta are highly negatively correlated, with a correlation coefficient of -0.846 and p-value of 0.002; both correlation coefficients are statistically significant at the 1% level. For value stocks, the correlation coefficient between PIN and the discount-rate beta is 0.504 with a p-value of 0.137, and the correlation coefficient between PIN and the cash-flow beta is 0.427 with a pvalue of 0.218; neither of the two correlation coefficients is statistically significant at the 10% level.
To check whether the two-beta model can capture the return variation caused by PIN, we follow Campbell and Vuolteenaho (2004) and conduct cross-sectional pricing tests on the BM-PIN portfolios with the two-beta model. Because we run cross-sectional regressions conditional on the BM portfolios, to obtain sensible parameter estimates we augment the 30 BM-PIN portfolios with 30 BM-beta portfolios so that each cross-sectional regression contains 20 test assets, 10 PIN portfolios, and 10 beta portfolios. Table 8 , Panel B reports the results of the conditional cross-sectional regressions for the three BM portfolios. Again, there are distinct differences in the estimation results across growth stocks and value stocks. For growth stocks, the two-beta model works quite well, explaining 15% of the return variation in the cross-section comprised of PIN and beta portfolios. The estimated intercept is an insignificant 0.002 (t-statistic = 0.71), the estimated loading on the discount-rate beta is close to zero and insignificant (t-statistic = -0.14), and the estimated coefficient on the cash-flow beta is 0.037, significant at the 5% level (t-statistic = 1.97). In contrast, the two-beta model fails to deliver satisfactory results for value stocks. The estimated intercept is 0.010 with a tstatistic of 2.79, significant at the 1% level; neither the estimated loading on the discount-rate beta nor the loading on the cash-flow beta is significant even at the 20% significance level.
Moreover, the adjusted-R 2 of this cross-sectional regression is -0.060, a clear indicator that the two-beta model fails to explain the return variation in the cross-section of value stocks comprised of PIN portfolios and beta portfolios.
The success of the two-beta model with respect to growth stocks and its failure with respect to value stocks mirrors our previous finding that PIN affect the cross-sectional returns of growth stocks differently from those of value stocks. For growth stocks, PIN is highly positively correlated with the discount-rate beta and highly negatively correlated with the cash-flow beta. As a result, the effect of PIN on the cross-section of growth stocks is captured by the two-beta model. This may also explain why we observe a PIN discount in growth stocks. The cash-flow beta carries a positive risk premium; because PIN and the cash-flow beta are significantly negatively correlated among growth stocks, a high PIN, or a low cashflow beta, requires a low required return, and vice versa. For value stocks, PIN is uncorrelated with either the discount-rate beta or the cash-flow beta. Given that the two-beta model explains the value premium mainly through the cash-flow beta, it is not surprising that the two-beta model has difficulty in explaining the PIN spread for value stocks. This suggests that the correlation between PIN and BM as well as the explaining power of PIN on the value premium is not caused by PIN as a potential proxy for the cash-flow beta. Instead, our evidence indicates that there is an information-risk component in the value premium, a component that the two-beta model does not capture. 5 That is why PIN, a proxy for information risk (Easley, Hvidkjaer and O'Hara (2002); and Easley and O'Hara (2004) ), is able to partially explain the value premium in our analysis.
Summary and Conclusion
In this paper we investigate the relation between the value premium and information risk as measured by the probability of information-based trading (PIN). We document robust evidence that PIN and the book-to-market ratio, the popular value-growth indicator, move in lockstep.
Controlling for firm size, the value premium is concentrated among stocks with high PINs, and the PIN premium is limited to value stocks. Both cross-sectional and time-series tests confirm the portfolio findings. In addition, our asset-pricing test using Campbell and Voulteenaho's (2004) two-beta model shows that, for value stocks, PIN is uncorrelated with either the discount-rate beta or the cash-flow beta, suggesting that the information-risk component of the value premium cannot be captured by the two-beta model.
Table 1 Summary Statistics
This table reports summary statistics of the variables used in our analysis over the 1983-2001 period. Panel A presents the year-by-year cross-sectional means, medians, and standard deviations of book-to-market (BM), firm size (Size), and the probability of informed trading (PIN). BM is the book equity for the fiscal year ending in the calendar year divided by the market equity at the end of December in the same year. Size is a firm's market capitalization at the end of December. We download the annual PIN data from Soren Hvidkjaer's website: http://www.smith.umd.edu/faculty/hvidkjaer/data.htm. Panel B reports the sample means, medians, standard deviations, 5 th and 95 th percentiles of firm beta, the number of analysts covering the firm (NUMEST), analyst forecast error (FERR), analyst forecast dispersion (DISP), and aggregate institutional holdings (IH). We follow Fama and French (1992) to estimate firm betas. We calculate FERR as the absolute value of the difference between the mean earnings forecast and actual earnings, divided by the absolute value of actual earnings. We compute DISP as the standard deviation of earnings forecasts scaled by the absolute value of the mean earnings forecast. We define IH as a firm's total institutional share holdings divided by the total number of shares outstanding. Panel C reports the sample correlations among these variables. This table presents holding-period returns of different portfolios formed from various twoway conditional sorts. After the portfolio formation at each year-end, we hold each portfolio for the following 12 months. Panel A1 reports results corresponding to two-way conditional sorts that are conducted first on book-to-market (BM) and then on the probability of informed trading (PIN). Panel B1 reports results corresponding to two-way conditional sorts conducted first on firm size and then on PIN. Each year, we first sort firms into quintiles according to their BM (size). Next, within each BM (size) quintile, we sort firms into quintiles according to their PIN. We then compute each portfolio's equal-weighted returns. Finally, we calculate and report the time-series averages of portfolio returns for the sample period 1984-2002. The associated t-statistics of various premiums, reported in parentheses, adjust for time-series autocorrelations. We repeat the same procedure in Panels A2 and B2, except the orders of the conditional sorts in Panels A2 and B2 are reversals of the orders of the conditional sorts in Panels A1 and B1, respectively. Fama and Macbeth (1973) cross-sectional regressions on holding-period returns from 1984 to 2002. We first sort stocks into book-to-market quintiles. Then for each month we run firm-level cross-sectional regressions separately for the five BM quintiles. The dependent variable is monthly excess returns of individual stocks. The independent variables include firm characteristics such as the probability of informed trading (PIN), beta, logarithm of firm size (lnme), and logarithm of book-to-market (lnbm). We report the time-series averages of parameter estimates in the Fama and Macbeth (1973) cross-sectional regressions on holdingperiod returns from 1984 to 2002. We first sort stocks into book-to-market quintiles. Then, for each month, we run cross-sectional regressions for stocks in the highest-BM quintile, i.e., value stocks. The dependent variable is monthly excess returns of individual stocks. The independent variables include firm characteristics such as the probability of informed trading (PIN), beta, logarithm of firm size (lnme), logarithm of book-to-market (lnbm), logarithm of the number of analysts (lnnum), forecasting error (FERR), analyst dispersion (DISP), and institutional holdings (IH). We report the time-series averages of parameter estimates in the Panel A reports the correlation of the probability of informed trading (PIN) with the cash-flow beta and discount-rate beta. We estimate the two betas according to Campbell and Vuolteenaho (2004) . Each month, we form 30 portfolios by sorting stocks into BM terciles and PIN deciles. We first estimate the cash-flow betas and discount-rate betas for the 30 portfolios.  DR and  CF are betas estimated with contemporaneous cash-flow and discount-rate shocks.  DR1 and  CF1 are betas estimated with both contemporaneous and lagged cash-flow and discount-rate shocks. For each BM tercile, we calculate the correlation of the time-series average PIN with the estimated betas and report their p-values in parentheses. Panel B reports the asset-pricing test results. This table shows the results of the asset-pricing test of the two-beta model. Each month, we form 30 portfolios by sorting stocks into BM terciles and PIN deciles. In addition, we also form 10 portfolios by sorting stocks into beta deciles. We estimate the cash-flow betas and discount-rate betas for the 40 portfolios. Then for each BM tercile, we combine the 10 PIN portfolios and the 10 beta portfolios to form test assets. We run cross-sectional regression of average excess portfolio returns on an intercept and estimated case-flow beta and discount-rate beta conditional on BM terciles. We report the t-statistics in parentheses. 
Panel A. Annual summary statistics --book-to-market, firm size, and PIN
Panel A. Sample correlations of PIN with Two Betas
